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1. INTRODUCTION {#cas13932-sec-0001}
===============

In Japan, lung cancer accounts for approximately 20% of all cancer‐related deaths (approximately 77 200 in 2015) and is the leading cause of cancer‐related mortality in men (25% of all cancer deaths) and the second leading cause of cancer‐related mortality in women (14% of all cancer deaths).[1](#cas13932-bib-0001){ref-type="ref"} Standard‐of‐care therapy for patients with advanced non--small‐cell lung cancer (NSCLC) without sensitizing *EGFR* or *ALK* aberrations has typically comprised first‐line platinum‐based chemotherapy followed by single‐agent cytotoxic chemotherapy.[2](#cas13932-bib-0002){ref-type="ref"} Patients with sensitizing *EGFR* mutations or *ALK* aberrations may receive inhibitors targeting these molecules (ie, EGFR tyrosine kinase inhibitors and ALK inhibitors).[2](#cas13932-bib-0002){ref-type="ref"}

The advent of immunotherapy has provided patients with NSCLC with treatment options that can significantly improve outcomes, with a manageable safety profile. Pembrolizumab is a highly selective, humanized monoclonal antibody against the programmed death 1 (PD‐1) receptor, which inhibits its interaction with its ligands, programmed death ligand 1 (PD‐L1) and 2.[3](#cas13932-bib-0003){ref-type="ref"} In the international phase 2/3 KEYNOTE‐010 study in patients with previously treated advanced NSCLC with a PD‐L1 tumor proportion score (TPS) ≥1%, pembrolizumab 2 mg/kg or 10 mg/kg every 3 weeks (Q3W) was shown to significantly improve overall survival (OS) compared with docetaxel and had a favorable benefit‐risk profile.[4](#cas13932-bib-0004){ref-type="ref"} Among patients with a PD‐L1 TPS ≥1%, hazard ratios (HR) for OS for pembrolizumab 2 mg/kg Q3W and 10 mg/kg Q3W versus docetaxel were .71 (95% CI, .58‐.88; *P* = .0008) and .61 (95% CI, .49‐.75; *P *\< .0001), respectively. Among patients with PD‐L1 TPS ≥50%, HR (95% CI) for OS for pembrolizumab 2 and 10 mg/kg Q3W versus docetaxel were .54 (.38‐.77; *P *=* *.0002) and .50 (.36‐.70; *P *\< .0001), respectively. In the first‐line setting, pembrolizumab 200 mg Q3W has been shown to improve OS and progression‐free survival (PFS) compared with platinum‐based chemotherapy in patients with advanced NSCLC with PD‐L1 TPS ≥50% without sensitizing *EGFR* or *ALK* aberrations in the phase 3 KEYNOTE‐024 study[5](#cas13932-bib-0005){ref-type="ref"} and to improve OS and PFS when combined with platinum‐pemetrexed compared with placebo plus platinum‐pemetrexed in the phase 3 KEYNOTE‐189 study[6](#cas13932-bib-0006){ref-type="ref"}; in both studies, toxicity was manageable.

The phase 1b KEYNOTE‐025 study (ClinicalTrials.gov identifier, NCT02007070) was conducted in Japan and evaluated the efficacy and safety of pembrolizumab in patients with previously treated PD‐L1--expressing advanced NSCLC. Some recent evidence has suggested that efficacy and toxicity outcomes for Asian patients receiving systemic therapy for lung cancer may differ from those of Caucasian patients.[7](#cas13932-bib-0007){ref-type="ref"}, [8](#cas13932-bib-0008){ref-type="ref"} Herein, we report efficacy and safety outcomes from Japanese patients that received pembrolizumab in the KEYNOTE‐025 study.

2. METHODS {#cas13932-sec-0002}
==========

2.1. Eligibility {#cas13932-sec-0003}
----------------

Patients ≥20 years old were eligible if they had a histologically or cytologically confirmed diagnosis of NSCLC with ≥1 measurable lesion as defined by Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1,[9](#cas13932-bib-0009){ref-type="ref"} radiographic disease progression after treatment with a platinum‐based doublet chemotherapy for stage IIIB/IV or recurrent disease, radiographic disease progression while taking a tyrosine kinase inhibitor (erlotinib or gefitinib) for patients with *EGFR* sensitizing mutations or progressive disease while taking crizotinib for patients with *ALK* translocations, ≤2 prior systemic therapy regimens (3 if sensitizing *EGFR* mutations or *ALK* translocations are present), and an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1. Eligible patients were also required to provide a newly obtained tumor tissue sample for analysis of PD‐L1 TPS, defined as the number of tumor cells with membranous PD‐L1 expression (evaluated as described below); only patients with a PD‐L1 TPS ≥1% were enrolled in the study. Patients were ineligible if they received systemic cytotoxic chemotherapy or biological therapy or had major surgery within 3 weeks of the first dose, received radiation therapy of \>30 Gy within 6 months, received systemic steroid therapy within 3 days or were receiving any other immunosuppressive medication, had active central nervous system metastases (previously treated brain metastases were permitted if stable), had received any vaccine against infectious disease (eg, varicella and influenza) within 4 weeks, or had a history of or active autoimmune disease. Patients provided written informed consent before study participation. The protocol and all subsequent amendments were approved by an independent institutional review board or ethics committee at each study site. The study was conducted in compliance with Good Clinical Practice guidelines and the provisions of the Declaration of Helsinki.

2.2. Study design {#cas13932-sec-0004}
-----------------

KEYNOTE‐025 was an open‐label, nonrandomized, multicenter, phase 1b study of pembrolizumab in patients with PD‐L1--positive advanced NSCLC that was conducted in Japan. Pembrolizumab 10 mg/kg was administered intravenously Q3W over a 30‐minute infusion period. This dose was chosen based on data from KEYNOTE‐001, in which pembrolizumab 10 mg/kg Q3W had acceptable toxicity.[10](#cas13932-bib-0010){ref-type="ref"} Treatment continued for 2 years or until documented radiographic disease progression per immune‐related response criteria (irRC),[11](#cas13932-bib-0011){ref-type="ref"} unacceptable toxicity, intercurrent illness preventing further administration, investigator\'s decision, or withdrawal of consent.

The primary objectives of the study were to evaluate the objective response rate (ORR) per RECIST version 1.1 in patients with PD‐L1 TPS ≥50% and the safety and tolerability of pembrolizumab in patients with PD‐L1 TPS ≥1%. Secondary objectives included evaluation of ORR in patients with PD‐L1 TPS ≥1% and evaluation of duration of response (DOR), PFS per RECIST version 1.1, and OS in patients with PD‐L1 TPS ≥50% and ≥1%.

2.3. Assessments {#cas13932-sec-0005}
----------------

Radiographic imaging (computed tomography or magnetic resonance imaging) was done at baseline and every 9 weeks thereafter. Response was assessed per irRC by investigators and per RECIST version 1.1 by independent radiologic review. After first documented disease progression per irRC, repeat imaging for confirmation was required ≥4 weeks later. Patients with confirmed radiographic progression (ie, 2 consecutive scans demonstrating progressive disease) were discontinued from trial treatment with exceptions considered for clinically stable or clinically improved patients. Tumor PD‐L1 status was evaluated from a newly obtained formalin‐fixed tumor tissue sample from a recent needle or excisional biopsy of a tumor lesion that had not been previously irradiated using the PD‐L1 IHC 22C3 pharmDx assay (Agilent Technologies, Carpinteria, CA, USA)[12](#cas13932-bib-0012){ref-type="ref"} at a central laboratory. Adverse events (AE) were monitored throughout the study, and patients were followed for up to 30 days after the end of treatment (up to 90 days for patients with serious and immune‐mediated AE and infusion reactions). AE were graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events version 4.0.

2.4. Statistical analysis {#cas13932-sec-0006}
-------------------------

It was determined that with 12 patients in the primary analysis population (patients with PD‐L1 TPS ≥50%), an assumed response rate of 50% and a 1‐sided significance level of .025, the study would have 80% power to demonstrate that the response rate was significantly greater than 15%. Because approximately half of the patients with PD‐L1 TPS ≥1% were expected to also have PD‐L1 TPS ≥50%, the target enrollment was 24 patients. Safety was evaluated in all patients who received ≥1 dose of pembrolizumab. Efficacy was evaluated in patients who received ≥1 dose of pembrolizumab and who had baseline radiographic imaging. PFS was defined as time from the first treatment to disease progression per RECIST version 1.1 or death from any cause, whichever occurred first. OS was defined as the time from the first treatment to death from any cause. DOR was defined as the time from the first documentation of a complete or partial response to disease progression. The objective response rate and its 95% confidence interval (CI) were calculated using the binomial exact method. Time‐to‐event endpoints (PFS, OS and DOR) were analyzed using the Kaplan‐Meier method. Patients without documented death at the time of analysis were censored at the time of last known contact.

3. RESULTS {#cas13932-sec-0007}
==========

3.1. Patients {#cas13932-sec-0008}
-------------

Between March 2014 and September 2014, 78 patients were screened for PD‐L1 expression, of which 5 were not evaluable owing to lack of or insufficient tumor sample. Of the 73 patients with samples evaluable for PD‐L1, 47 had PD‐L1 TPS ≥1%. Thirty‐eight of these patients met all eligibility criteria and received ≥1 dose of pembrolizumab. At the time of data cutoff (31 July 2017), 3 patients (8%) had completed 2 years of treatment. In total, 33 patients (87%) discontinued treatment as a result of disease progression (n = 25; 66%), AE (n = 4; 11%), received medication not permitted per the study protocol (n = 2; 5%), death (n = 1; 3%) and physician decision (n = 1; 3%); study medication status was not recorded for 2 patients (5%). Median (range) duration of follow up was 19.2 (1.9‐34.6) months. Baseline characteristics are summarized in Table [1](#cas13932-tbl-0001){ref-type="table"}. Median (range) age was 66 (41‐78) years, 26 patients (68%) were male and 26 patients (68%) had an ECOG performance status of 1. Twenty‐three patients (61%) had received ≥2 prior systemic therapies, and 29 (76%) had adenocarcinoma histology.

###### 

Baseline demographic and disease characteristics

  Characteristic             All treated patients N = 38
  -------------------------- -----------------------------
  Median (range) age, y      66 (41‐78)
  \<75                       36 (95)
  ≥75                        2 (5)
  Sex                        
  Male                       26 (68)
  Female                     12 (32)
  ECOG performance status    
  0                          12 (32)
  1                          26 (68)
  Histology                  
  Adenocarcinoma             29 (76)
  Squamous cell carcinoma    6 (16)
  Adenosquamous              2 (5)
  Non--small‐cell NOS        1 (3)
  Metastatic stage           
  M0                         3 (8)
  M1                         1 (3)
  M1A                        11 (29)
  M2B                        23 (61)
  Stable brain metastasis    6 (16)
  PD‐L1 TPS                  
  ≥50%                       12 (32)
  1%‐49%                     26 (68)
  Smoking status             
  Never                      13 (34)
  Current/former             25 (66)
  Prior systemic therapies   
  1                          15 (39)
  2                          18 (47)
  3                          5 (13)
  *EGFR* mutation            
  Mutant                     10 (26)
  Wild type                  28 (74)
  *ALK* translocation        
  Mutant                     2 (5)
  Wild type                  36 (95)

Data are presented as n (%) unless otherwise indicated.

ECOG, Eastern Cooperative Oncology Group; NOS, not otherwise specified; PD‐L1, programmed death ligand 1; TPS, tumor proportion score.
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3.2. Safety {#cas13932-sec-0009}
-----------

Overall, 33 patients (87%) had a treatment‐related AE of any grade, with 11 (29%) experiencing ≥1 grade 3 to 5 treatment‐related AE (Table [2](#cas13932-tbl-0002){ref-type="table"}). The most frequently occurring treatment‐related AE were malaise (21%), diarrhea (16%) and maculopapular rash (16%). Nine patients (24%) had grade 3 treatment‐related AE; none occurred in \>1 patient with the exception of decreased lymphocyte count (n = 2). Treatment‐related grade 4 and 5 AE were optic neuritis (n = 1; grade 4) and interstitial lung disease (n = 1; grade 5).

###### 

Patients with treatment‐related adverse events

                                                                                            All treated patients, n (%) N = 38   
  ----------------------------------------------------------------------------------------- ------------------------------------ ---------
  Treatment‐related AE                                                                      33 (87)                              11 (29)
  Treatment‐related AE occurring in \>10% of patients                                                                            
  Malaise                                                                                   8 (21)                               0 (0)
  Diarrhea                                                                                  6 (16)                               1 (3)
  Rash maculopapular                                                                        6 (16)                               0 (0)
  Aspartate aminotransferase increased                                                      5 (13)                               1 (3)
  Decreased appetite                                                                        5 (13)                               1 (3)
  Alanine aminotransferase increased                                                        5 (13)                               1 (3)
  Pruritus                                                                                  5 (13)                               0 (0)
  Rash                                                                                      5 (13)                               0 (0)
  Nausea                                                                                    4 (11)                               0 (0)
  Fatigue                                                                                   4 (11)                               0 (0)
  Arthralgia                                                                                4 (11)                               0 (0)
  Immune‐mediated AE and infusion reactions, n (%)[a](#cas13932-note-0005){ref-type="fn"}   9 (24)                               1 (3)
  Colitis                                                                                   1 (3)                                0 (0)
  Hyperthyroidism                                                                           1 (3)                                0 (0)
  Hypothyroidism                                                                            2 (5)                                0 (0)
  Infusion reactions                                                                        1 (3)                                0 (0)
  Myositis                                                                                  1 (3)                                0 (0)
  Pneumonitis                                                                               4 (11)                               1 (3)
  Uveitis                                                                                   1 (3)                                0 (0)

AE, adverse event.

Regardless of attribution to study treatment or immune‐relatedness by the investigator.

John Wiley & Sons, Ltd

Immune‐mediated AE and infusion reactions (regardless of attribution to study treatment or immune relatedness by the investigator) occurred in 9 patients (24%; Table [2](#cas13932-tbl-0002){ref-type="table"}). The most frequently occurring of these were pneumonitis (n = 4; grade 5, n = 1), hypothyroidism (n = 2; both grade 1) and colitis (n = 2; includes grade 1 enterocolitis, n = 1; grade 2 colitis, n = 1). An independent radiologist and safety evaluation committee assessed the reported pneumonitis cases retrospectively and concluded that the fatal case of pneumonitis (grade 5 interstitial lung disease) was treatment‐related, whereas the other events (grade 2 interstitial lung disease; grade 2 pneumonitis; grade 2 organizing pneumonia) were not, based on clinical data and computed tomography findings. All 4 patients discontinued or interrupted pembrolizumab therapy. The case of grade 5 interstitial lung disease with a computed tomographic pattern of bilateral diffuse ground‐glass opacity occurred in a 61‐year‐old man after 2 doses of pembrolizumab (beginning 28 days after initiation of treatment). He was treated with pulse steroid therapy with methylprednisolone and then oral steroid tapering, but died because of worsening of interstitial lung disease (57 days after initiation of treatment). The remaining 3 events resolved.

Four patients discontinued treatment because of treatment‐related AE: there was 1 case of grade 2 myositis (onset at day 486; resolving at the data cutoff), 1 case of grade 4 optic neuritis (onset at day 104; not resolved) and 2 cases of interstitial lung disease (1 of grade 2 \[onset at day 16; resolved after 17 days\] and 1 of grade 5 \[described above\]).

3.3. Efficacy {#cas13932-sec-0010}
-------------

This study did not meet the pre‐defined primary endpoint ORR criteria (ie, that the lower limit of the 95% CI for ORR among patients with PD‐L1 TPS ≥50% would be greater than 15%; see [Methods](#cas13932-sec-0002){ref-type="sec"}). Among the 11 evaluable patients with PD‐L1 TPS ≥50%, 3 had a partial response and the confirmed ORR was 27% (95% CI, 6‐61); the lower limit of the 95% CI for ORR in this group was lower than the threshold of 15%. The median duration of response was not reached (range, 14.9‐29.1 \[ongoing\] months). Among the 37 patients with PD‐L1 TPS ≥1% who were evaluable for response, 8 had a partial response and none had a complete response (Table [3](#cas13932-tbl-0003){ref-type="table"}). The confirmed ORR was 22% (95% CI, 10‐38). Median duration of response was 22.8 months (range, 3.9‐29.1 \[ongoing\] months; Figure [1](#cas13932-fig-0001){ref-type="fig"}). Reductions in target lesion dimensions from baseline occurred in 27 of 37 patients (73.0%; Figures [2](#cas13932-fig-0002){ref-type="fig"} and [3](#cas13932-fig-0003){ref-type="fig"}).

###### 

Best overall response assessed per RECIST version 1.1 central review[a](#cas13932-note-0007){ref-type="fn"}

                        PD‐L1 TPS ≥50%, n = 11   PD‐L1 TPS ≥1%, n = 37[c](#cas13932-note-0009){ref-type="fn"}                     
  --------------------- ------------------------ -------------------------------------------------------------- ------- ---- ---- -------
  Objective response    3                        27                                                             6‐61    8    22   10‐38
  Complete response     0                        0                                                              0‐29    0    0    0‐10
  Partial response      3                        27                                                             6‐61    8    22   10‐38
  Stable disease        4                        36                                                             11‐69   12   32   18‐50
  Progressive disease   4                        36                                                             11‐69   17   46   30‐63

CI, confidence interval; PD‐L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors, version 1.1; TPS, tumor proportion score.

Only confirmed responses are included.

Based on binomial exact CI method.

One patient who had no measurable lesion at baseline by central review was excluded from tumor response evaluation.

John Wiley & Sons, Ltd

![Treatment exposure, duration of response (as assessed per RECIST version 1.1 per central review), and overall survival time in individual patients. Bar lengths indicate time from start of first treatment to death or last follow‐up. ALK, anaplastic lymphoma kinase translocation; EGFRm, epidermal growth factor receptor mutant; PD, progressive disease; PD‐L1, programmed death ligand 1; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; TPS, tumor proportion score](CAS-110-1012-g001){#cas13932-fig-0001}

![Best response change from baseline in tumor size for each patient as assessed per RECIST version 1.1 per central review. ALK, anaplastic lymphoma kinase translocation; EGFRm, epidermal growth factor receptor mutant; PD‐L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors; TPS, tumor proportion score](CAS-110-1012-g002){#cas13932-fig-0002}

![Longitudinal changes in the sum of the longest target lesion diameters for each patient as assessed per RECIST version 1.1 per central review. PD‐L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors; TPS, tumor proportion score](CAS-110-1012-g003){#cas13932-fig-0003}

At the time of analysis, 10 of 12 (83%) patients with PD‐L1 TPS ≥50% had PFS events. The median (95% CI) PFS was 4.1 (1.6‐19.1) months, and the 6‐month PFS rate was 42% (Figure [4](#cas13932-fig-0004){ref-type="fig"}A). Thirty‐three of 38 (87%) patients with PD‐L1 TPS ≥1% had PFS events. The median (95% CI) PFS was 3.9 (2.0‐6.2) months, and the 6‐month PFS rate was 40%. Nine patients (75%) with PD‐L1 TPS ≥50% and 26 patients (68%) with PD‐L1 TPS ≥1% had died. The median (95% CI) OS in patients with PD‐L1 TPS ≥50% and TPS ≥1% were 17.9 (5.9--not reached) and 19.2 (8.0‐26.7) months, respectively. One‐year OS rates for patients with PD‐L1 TPS ≥50% and TPS ≥1% were 67% and 58%, respectively (Figure [4](#cas13932-fig-0004){ref-type="fig"}B).

![Survival estimates in patients who received pembrolizumab. (A) Progression‐free survival per RECIST version 1.1 per central review. (B) Overall survival. NR, not reached; OS, overall survival; PD‐L1, programmed death ligand 1; PFS, progression‐free survival; RECIST, Response Evaluation Criteria in Solid Tumors, version 1.1; TPS, tumor proportion score](CAS-110-1012-g004){#cas13932-fig-0004}

Efficacy analyses in subgroups defined by select patient baseline characteristics are shown in Table [S1](#cas13932-sup-0001){ref-type="supplementary-material"}. ORR was 15% (95% CI, 2‐45) among patients who had never smoked (n = 12) and 25% (95% CI, 10‐47) among former smokers (n = 26). ORR was similar in patients with adenocarcinoma histology (18% \[95% CI, 6‐37\]; n = 29) and squamous histology (17% \[95% CI, .4‐64\]; n = 6). Notably, among the 10 patients with *EGFR* mutations (all of whom had adenocarcinoma histology; Table [S1](#cas13932-sup-0001){ref-type="supplementary-material"}) and the 2 patients with *ALK* translocations, none had a response (Figure [1](#cas13932-fig-0001){ref-type="fig"}). Among patients with wild‐type *EGFR* and adenocarcinoma histology (n = 19), the ORR was 29.6% (95% CI, 14‐50). In addition, the median PFS and OS appeared to be nominally shorter among patients with *EGFR* mutation versus adenocarcinoma patients without an *EGFR* mutation (Table [S1](#cas13932-sup-0001){ref-type="supplementary-material"}).

4. DISCUSSION {#cas13932-sec-0011}
=============

In this phase 1b study, pembrolizumab 10 mg/kg once Q3W had promising antitumor activity and was well tolerated in Japanese patients with previously treated advanced NSCLC with a PD‐L1 TPS ≥1%. The safety profile of pembrolizumab in this study was generally similar to that reported in previous studies evaluating pembrolizumab monotherapy in patients with advanced NSCLC.[4](#cas13932-bib-0004){ref-type="ref"}, [5](#cas13932-bib-0005){ref-type="ref"}, [10](#cas13932-bib-0010){ref-type="ref"} The finding that pembrolizumab was well tolerated in Japanese patients is consistent with results from the KEYNOTE‐041 study, which found pembrolizumab to be well tolerated in Japanese patients with advanced melanoma.[13](#cas13932-bib-0013){ref-type="ref"} The most common treatment‐related AE in our study were malaise, diarrhea and rash. As in other studies evaluating pembrolizumab monotherapy in patients with NSCLC,[4](#cas13932-bib-0004){ref-type="ref"}, [5](#cas13932-bib-0005){ref-type="ref"}, [10](#cas13932-bib-0010){ref-type="ref"}, [13](#cas13932-bib-0013){ref-type="ref"} patients also experienced immune‐mediated AE and infusion reactions, including hypothyroidism and pneumonitis. Among the 4 patients (10.5%) who experienced pneumonitis, 3 had events of grade 2, and 1 had a fatal event. Only the grade 5 event was considered treatment‐related per the assessment of an independent radiologist and safety evaluation committee. Pneumonitis has been reported in other pembrolizumab NSCLC studies, albeit with lower incidence rates (any grade, 3.6%‐5.8%; grade 3‐5, 1.8%‐2.6%).[4](#cas13932-bib-0004){ref-type="ref"}, [5](#cas13932-bib-0005){ref-type="ref"}, [10](#cas13932-bib-0010){ref-type="ref"} Among Japanese patients enrolled in KEYNOTE‐010 (n = 62), 3 (4.8%) experienced pneumonitis of any grade, with 1 (1.6%) having a grade 3 event.[14](#cas13932-bib-0014){ref-type="ref"} In KEYNOTE‐041, which enrolled only Japanese patients with advanced melanoma (N = 42), 1 patient (2.4%) who received pembrolizumab experienced pneumonitis (grade 2).[13](#cas13932-bib-0013){ref-type="ref"} In a meta‐analysis,[15](#cas13932-bib-0015){ref-type="ref"} the incidence of pneumonitis of any grade among patients receiving anti--PD‐1 monotherapy was found to be 2.7% (95% CI, 1.9%‐3.6%; N = 4496). Given the number of patients enrolled in our study (N = 38), it is difficult to definitively determine whether pneumonitis events occurred more frequently in our Japanese study population. However, given the potential risks associated with this toxicity, it is important for physicians to recognize its symptoms and risk factors.[16](#cas13932-bib-0016){ref-type="ref"}, [17](#cas13932-bib-0017){ref-type="ref"}

Treatment with pembrolizumab 10 mg/kg Q3W in this study was associated with clinically meaningful antitumor activity. Among patients with PD‐L1 TPS ≥50%, the ORR (95% CI) was 27.3% (6‐61), whereas among patients with PD‐L1 TPS ≥1%, the ORR was 22% (10‐38). Moreover, most patients (73.0%) had a reduction in tumor burden from baseline, and responses were durable; at data cutoff, the median duration of response had not been reached among patients who responded to therapy in the PD‐L1 TPS ≥50% group, and the response duration was 22.8 months for patients with a response in the PD‐L1 TPS ≥1% group. These outcomes are consistent with those reported in the international multicenter phase 2/3 KEYNOTE‐010 study[4](#cas13932-bib-0004){ref-type="ref"} and in the phase 1 KEYNOTE‐001 study (although it should be noted that KEYNOTE‐001 enrolled both previously treated and treatment‐naive patients).[10](#cas13932-bib-0010){ref-type="ref"} Although ORR in our study was nominally higher among the subgroup of patients with PD‐L1 TPS ≥50% versus the overall study population, there was little evidence of a difference in PFS or OS at these different PD‐L1 cutoffs. Moreover, median PFS and OS in our study were similar to those previously reported in the KEYNOTE‐010 study, both among patients with PD‐L1 TPS ≥1% and patients with PD‐L1 TPS ≥50%.[4](#cas13932-bib-0004){ref-type="ref"} In the first‐line setting, pembrolizumab 200 mg has been shown to improve OS, PFS and ORR compared with platinum‐based chemotherapy among patients with NSCLC with PD‐L1 TPS ≥50% (although it should be noted that these data are not directly comparable with those from this study owing to differences in study population).[5](#cas13932-bib-0005){ref-type="ref"}

Subgroup analyses found that objective responses occurred across all patient subgroups defined by baseline tumor histology and smoking status. Notably, none of the patients with an *EGFR* mutation had an objective response. Some evidence has suggested that the presence of an *EGFR* mutation may be a negative predictive biomarker for OS treatment effect among patients with advanced NSCLC receiving anti--PD‐1 therapy.[18](#cas13932-bib-0018){ref-type="ref"} However, because KEYNOTE‐025 was a single‐arm study that enrolled only 10 patients with an *EGFR* mutation and did not include a comparator group, it was not possible to definitively evaluate this hypothesis in our study. Evaluation of response to checkpoint blockade in patients with *EGFR* mutations will require evaluation in larger studies.

Interestingly, in the phase 1 KEYNOTE‐001 study, no significant exposure dependency in efficacy and safety was identified for pembrolizumab across doses of 2 to 10 mg/kg.[19](#cas13932-bib-0019){ref-type="ref"} In addition, in the phase 3 KEYNOTE‐010 study in patients with previously treated advanced NSCLC with a PD‐L1 TPS ≥1%, pembrolizumab 2 mg/kg or 10 mg/kg Q3W showed a significant improvement in OS compared to docetaxel.[4](#cas13932-bib-0004){ref-type="ref"} This study used the highest dose of pembrolizumab (10 mg/kg, weight‐based dosing) employed in KEYNOTE‐001 and KEYNOTE‐010. Efficacy and safety results from this study in Japanese patients with previously treated NSCLC with PD‐L1 TPS ≥1% provide meaningful information for clinical practice in Japan. The currently approved dose for pembrolizumab for previously treated advanced NSCLC in Japan is a fixed dose (pembrolizumab 200 mg Q3W). Use of the fixed dose is supported by population pharmacokinetic modeling which found that both weight‐based and fixed‐dose regimens were appropriate for pembrolizumab and that fixed 200 mg Q3W dosing provided similar pharmacokinetic exposure to weight‐based 2 mg/kg dosing.[20](#cas13932-bib-0020){ref-type="ref"} Given that target saturation appears to occur with pembrolizumab doses greater than approximately 1 mg/kg,[21](#cas13932-bib-0021){ref-type="ref"}, [22](#cas13932-bib-0022){ref-type="ref"} outcomes in this study are unlikely to be different to those that would be achieved with the fixed dose.

In summary, pembrolizumab was generally well tolerated in Japanese patients with previously treated PD‐L1--positive advanced NSCLC, but pneumonitis should be carefully monitored. Pembrolizumab showed promising antitumor activity in this setting; outcomes were consistent with those from large phase 3 studies. These results support the use of pembrolizumab in Japanese patients with previously treated PD‐L1--positive advanced NSCLC.
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